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1
BLUE FLUORESCENT COMPOSITION AND
ORGANIC ELECTROLUMINESCENT
DEVICE USING THE SAME

The present application claims the benefit of Korean Patent
Application No. 10-2009-0063117 filed in Korea on Jul. 10,
2009, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a blue fluorescent com-
pound and an organic electroluminescent device (OELD)
and, more particularly, to a blue fluorescent compound having
high color purity and high luminescent efficiency and an
OELD using the blue phosphorescent compound.

2. Discussion of the Related Art

Recently, requirements for a flat panel display device hav-
ing a relatively large display area and a relatively small occu-
pancy have increased. Among the flat panel display devices,
an OELD has various advantages as compared to an inorganic
electroluminescent device, a liquid crystal display device, a
plasma display panel, and so on. The OELD device has excel-
lent characteristics of viewing angle, contrast ratio, and so on.
Also, since the OELD device does not require a backlight
assembly, the OELD device has low weight and low power
consumption. Moreover, the OELD device has advantages of
high response rate, low production cost, and so on.

In general, the OELD emits light by injecting electrons
from a cathode and holes from an anode into an emission

[Formula 1-1]
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compound layer, combining the electrons with the holes,
generating an exciton, and transforming the exciton from an
excited state to a ground state. A flexible substrate, for
example, a plastic substrate, can be used as a base substrate
where elements are formed. The OELD has excellent charac-
teristics of viewing angle, contrast ratio, and so on. Also,
since the OELD does not require a backlight assembly, the
OELD has low weight and low power consumption. More-
over, the OELD has advantages of high response rate, low
production cost, high color purity, and so on. The OELD can
be operated at a voltage (e.g., 10V or below) lower than a
voltage required to operate other display devices. In addition,
the OELD is adequate to produce full-color images.

A general method for fabricating OELDs will be briefly
explained below. First, an anode is formed on a substrate by
depositing a transparent conductive compound, for example,
indium-tin-oxide (ITO). Next, a hole injection layer (HIL) is
formed on the anode. For example, the HIL. may be formed of
copper phthalocyanine (CuPC), which is represented by fol-
lowing Formula 1-1, and have a thickness of about 10 nm to
about 30 nm. Next, a hole transporting layer (HTL) is formed
on the HIL.. For example, the HTL may be formed of 4,4'-bis
[N-(1-naphtyl)-N-phenylamino]-biphenyl (NPB) and have a
thickness of about 30 nm to about 60 nm. Next, an emitting
compound layer (EML) is formed on the HTL. A dopant may
be doped onto the EML. For example, DPVBi, which is
represented by following Formula 1-2, is used for the host,
and BD-a, which is represented by following Formula 1-3, is
used for the dopant. The EML includes the host and the
dopant by about 1 to 10 weight % and has a thickness of about
20 nm to about 40 nm.

[Formula 1-2]

[Formula 1-3]
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Next, an electron transporting layer (ETL) and an electron
injection layer (EIL) are stacked on the EML. For example,
the ETL may be formed of tris(8-hydroxy-quinolate)alumi-
num (Alq3). A cathode is formed on the EIL, and a passiva-
tion layer is formed on the cathode.

Various compounds for the EML have been introduced.
However, there are limitations in the related art EML com-
pound. As shown in FIG. 1, since the blue color has pure color
purity, it is very difficult to produce a dark blue color. Accord-
ingly, there is a problem to display a full color image. In
addition, the blue color has lower luminescent efficiency.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a blue
fluorescent compound and an organic electroluminescent
device (OELD) using the same that substantially obviates one
or more of the problems due to limitations and disadvantages
of the related art.

An object of the present invention is to provide a blue
fluorescent compound having high color purity, high lumi-
nescence efficiency, and long lifetime.

Another object of the present invention is to provide an
OELD device using the blue fluorescent compound.

Additional features and advantages of the invention will be
set forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described herein, a blue fluorescent compound
includes a host material being capable of transporting an
electron or a hole; and a dopant material represented by
following Formula 1: [Formula 1]

R;
Ry Ry
Rj Rs,
N
~
R¢
Re N
Ry Rs
R; Ry
R3

wherein each of the R1, the R2, the R3, the R4, and the R5 is
selected from hydrogen, fluorine, C1-C6 substituted or non-
substituted alkyl group, C6-C30 substituted or non-substi-
tuted aromatic group, or C6-C30 substituted or non-substi-
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tuted heterocyclic group, and two of the R1, the R2, the R3,
the R4 and the R5 are fluorine and wherein the R6 is selected
from the C6-C30 substituted or non-substituted aromatic
group, or the C6-C30 substituted or non-substituted hetero-
cyclic group.

In another aspect, an organic electroluminescent device
includes a first electrode; a second electrode facing the first
electrode: and an organic electroluminescent diode posi-
tioned between the first and second electrodes and includes an
emitting material layer, the emitting material layer includes:
a host material being capable of transporting an electron or a
hole; and a dopant material represented by following Formula

1: [Formula 1]
R;
Ry Ry
Ri Rs,
N
R
Rs\

N
R R

RS

R3

wherein each of the R1, the R2, the R3, the R4, and the R5 is
selected from hydrogen, fluorine, C1-C6 substituted or non-
substituted alkyl group, C6-C30 substituted or non-substi-
tuted aromatic group, or C6-C30 substituted or non-substi-
tuted heterocyclic group, and two of the R1, the R2, the R3,
the R4 and the R5 are fluorine and wherein the R6 is selected
from the C6-C30 substituted or non-substituted aromatic
group, or the C6-C30 substituted or non-substituted hetero-
cyclic group.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

FIG. 1 is a graph showing a relation of a color purity and a
visible degree; and

FIG. 2 is a schematic cross-sectional view of an OELD
according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments, examples of which are illustrated in the
accompanying drawings.
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A blue fluorescent compound according to the present
invention includes 1,6-pyrene and diphenylamine derivative.
Namely, each of 1 and 6 positions of pyrene are substituted by
diphenylamine derivative. Phenyl part of the diphenylamine
derivative includes hydrogen, fluorine, C1-C6 substituted or
non-substituted alkyl group, C6-C30 substituted or non-sub-
stituted aromatic group, or C6-C30 substituted or non-substi-
tuted heterocyclic group. Particularly, fluorine is introduced
into two positions of the phenyl part, and C6-C30 substituted
or non-substituted aromatic group or C6-C30 substituted or
non-substituted heterocyclic group is introduced into amine.
As a result, the blue fluorescent compound according to the
present invention has improved color purity and luminescent
efficiency.

The blue fluorescent compound according to the present
invention is represented by following Formula 2.

[Formula 2]
R;
Ry Ry
RY Rs
N
~
R¢
Ry Rs
R; Ry
R

In the above Formula 2, each of R1, R2, R3, R4 and R5 of

phenyl part is selected from hydrogen, fluorine, C1-C6 sub-
stituted or non-substituted alkyl group, C6-C30 substituted or
non-substituted aromatic group, or C6-C30 substituted or
non-substituted heterocyclic group, and two of R1, R2, R3,
R4 and RS5 are fluorine. In addition, R6 is selected from
C6-C30 substituted or non-substituted aromatic group, or
C6-C30 substituted or non-substituted heterocyclic group.

For example, the C1-C6 substituted or non-substituted
alkyl group includes methyl, ethyl, n-propyl, i-propyl, n-bu-
tyl, i-butyl, and t-butyl. The C6-C30 substituted or non-sub-
stituted aromatic group includes phenyl, biphenyl, naphthyl,
phenanthrene, terphenyl and fluorenyl and their substitution
products. The C6-C30 substituted or non-substituted hetero-
cyclic group includes furan, thiophene, pyrrole, pyridine and
pyrimidine and their substitution products. A substituent for
aromatic group or heterocyclic group is selected from C1 to
C6 alkyl group including methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, and t-butyl. Alternatively, the substituent
may be deuterium, cyanyl, trimethylsilyl, fluorine, or trifluo-
romethyl.

Namely, in the present invention, amine including difluo-
rophenyl, which includes substituted or non-substituted aro-
matic group or substituted or non-substituted heterocyclic
group, and substituted or non-substituted aromatic group or
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6

substituted or non-substituted heterocyclic group is intro-
duced at 1 and 6 positions of pyrene such that the blue fluo-
rescent compound has improved color purity and luminescent
efficiency. Particularly, two positions of phenyl part are sub-
stituted by fluorine such that blue color purity and lifetime of
the compound are optimized.

For example, the C6-C30 substituted or non-substituted
aromatic group is selected from materials of following For-
mula 3.

[Formula 3]
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-continued -continued
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For example, the blue fluorescent compound represented
10 by Formula 2 is one of compounds in following Formula 4.
For convenience, A-1 to A-336 are respectively marked to
/ compounds.
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Synthesis

A synthesis example of the blue fluorescent compound
marked by A-33 in the above Formula 4 is explained. The
65 A-33 blue fluorescent compound is N*,NS-bis(4-phenyl-2,5-
difluorophenyl)-N*,N°-di(4-trimethylsilylphenyl)pyrene-1,
6-diamine.
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1. Synthesis of 4-phenyl-2,5-difluoroaniline

4-phenyl-2,5-difluoroaniline is synthesized by following
Reaction Formula 1.

Reaction Formula 1
F
K,CO3
Br NI, + B(OH),  ——
Toluene, H,O
F

F
F

4-bromo-2,5-difluoroaniline (10 mmol), benzeneboronic
acid (12 mmol), tetrakis(triphenylphosphine)palladium(0) (1
mmol) and potassium carbonate (12 g) are put in a two-neck
round-bottom flask and dissolved in toluene (30 mL), H,O
(10 mL) and ethanol (5 mL). Subsequently, the resulting
solution is stirred in a bath under a temperature of about 100°
C. for 24 hours. After completion of the reaction, toluene is
removed. The reaction mixture is extracted with dichlo-
romethane and water, and then being distilled under reduced
pressure. The resulting residence is filtered by silica gel col-
umn and distilled under reduced pressure again. Next, by
re-crystallizing and filtering with dichloromethane and petro-
leum ether, 4-phenyl-2,5-difluoroaniline (2.2 g) is yielded.

2. Synthesis of 4-phenyl-2,5-difluoro-N-(4-trimeth-
ylsilylphenyl)benzenamine

4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benze-
namine is synthesized by following Reaction Formula 2.

Reaction Formula 2
F
Q Q e
F

Pd,(dba);
t-BuONa
| BINAP

Si—
Toluene
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F
F
Si/
~ \

4-phenyl-2,5-difluoroaniline (12 mmol), 4-bromo-trim-
ethylsilylbenzene (10 mmol), tris(dibenzylideneacetone)di-
palladium(0) (0.15 mmol), (x)-2,2'-bis(diphenylphosphine)-
1,1'-binaphthalene (0.3 mmol) and sodium tert-butoxie (14
mmol) are put in a two-neck round-bottom flask and dis-
solved in toluene (30 mL). Subsequently, the resulting solu-
tion is stirred in a bath under a temperature of about 100° C.
for 24 hours. After completion of the reaction, toluene is
removed. The reaction mixture is extracted with dichlo-
romethane and water, and then being distilled under reduced
pressure. The resulting residence is filtered by silica gel col-
umn and distilled under reduced pressure again. Next, by
re-crystallizing and filtering with dichloromethane and petro-
leum ether, 4-phenyl-2,5-difluoro-N-(4-trimethylsilylphe-
nyl)benzenamine (2.6 g) is yielded.

3. Synthesis of N* N°-bis(4-phenyl-2,5-difluorophe-
nyl)-N* N°-di(4-trimethylsilylphenyl)pyrene-1,6-
diamine

N* N°-bis(4-phenyl-2,5-difluorophenyl)-N* ,N°-di(4-tri-

methylsilylphenyl)pyrene-1,6-diamine is synthesized by fol-
lowing Reaction Formula 3.

Reaction Formula 3

F
F

Br

P(t-Bu)z
Pd,(dba)s
t-BuONa

Toluene

Br
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! I |
N
F.
F

/

Si\

/

N
/

4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benze-
namine (6 mmol), 1,6-dibromopyrene (5 mmol), tris(diben-
zylideneacetone)dipalladium(0) (0.075 mmol), tri-tert-bu-
tylphosphine (0.15 mmol) and sodium tert-butoxie (7 mmol)
are are put in a two-neck round-bottom flask and dissolved in
toluene (15 ml). Subsequently, the resulting solution is
stirred in a bath under a temperature of about 100° C. for 24
hours. After completion of the reaction, toluene is removed.
The reaction mixture is extracted with dichloromethane and
water, and then being distilled under reduced pressure. The
resulting residence is filtered by silica gel column and dis-
tilled under reduced pressure again. Next, after re-crystalliz-
ing and filtering with dichloromethane and acetone, and then
being thermally refined to yield N' N®-bis(4-phenyl-2,5-dif-
luorophenyl)-N* NS-di(4-trimethylsilylphenyl)pyrene-1,6-
diamine is yielded.

Hereinafter, a detailed description will be made of pre-
ferred examples associated with the OELD according to the
present invention. More specifically, the examples relate to an
OELD including an emission material layer which uses the
blue fluorescent compound of Formula 2 as a dopant.

EXAMPLES
Example 1

Anindium-tin-oxide (ITO) layer is patterned on a substrate
and washed such that an emission area of the ITO layer is 3
mm*3 mm. The substrate is loaded in a vacuum chamber, and
the process pressure is adjusted to 1*107° torr. CuPC (about
200 angstroms), 4,4'-bis[N-(1-naphtyl)-N-phenylamino]-bi-
phenyl (NPD) (about 400 angstroms), an emitting layer
(about 200 angstroms) including DPVBIi as a host and a
compound represented by A-33 in the above Formula 4 as a
dopant (about 4 weight %), Alq3 (about 350 angstroms),
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fluorolithium (LiF) (about 5 angstroms) and aluminum (Al)
(about 1000 angstroms) are sequentially formed on the ITO
layer such that an OELD is fabricated.

The OELD produces a brightness of 6427 cd/m* at an
electric current of 10 mA and a voltage 0f3.34 V. At this time,
the X index and Y index of CIE color coordinates are 0.141
and 0.096, respectively.

Example 2

An indium-tin-oxide (ITO) layer is patterned on a substrate
and washed such that an emission area of the ITO layer is 3
mm*3 mm. The substrate is loaded in a vacuum chamber, and
the process pressure is adjusted to 1¥107° torr. CuPC (about
200 angstroms), NPD (about 400 angstroms), an emitting
layer (about 200 angstroms) including DPVBi as ahostand a
compound represented by A-44 in the above Formula 4 as a
dopant (about 5 weight %), Alq3 (about 350 angstroms), LiF
(about 5 angstroms) and Al (about 1000 angstroms) are
sequentially formed on the ITO layer such that an OELD is
fabricated.

The OELD produces a brightness of 458 c¢d/m? at an elec-
tric current of 10 mA and a voltage 0f3.49 V. At this time, the
X index and Y index of CIE color coordinates are 0.143 and
0.095, respectively.

Example 3

An indium-tin-oxide (ITO) layer is patterned on a substrate
and washed such that an emission area of the ITO layer is 3
mm*3 mm. The substrate is loaded in a vacuum chamber, and
the process pressure is adjusted to 1*107° torr. CuPC (about
200 angstroms), NPD (about 400 angstroms), an emitting
layer (about 200 angstroms) including DPVBi as ahostand a
compound represented by A-47 in the above Formula 4 as a
dopant (about 5 weight %), Alq3 (about 350 angstroms), LiF
(about 5 angstroms) and Al (about 1000 angstroms) are
sequentially formed on the ITO layer such that an OELD is
fabricated.

The OELD produces a brightness of 492 cd/m? at an elec-
tric current of 10 mA and a voltage of 3.3 V. At this time, the
X index and Y index of CIE color coordinates are 0.143 and
0.092, respectively.

Example 4

An indium-tin-oxide (ITO) layer is patterned on a substrate
and washed such that an emission area of the ITO layer is 3
mm*3 mm. The substrate is loaded in a vacuum chamber, and
the process pressure is adjusted to 1¥107° torr. CuPC (about
200 angstroms), NPD (about 400 angstroms), an emitting
layer (about 200 angstroms) including DPVBi as ahostand a
compound represented by A-65 in the above Formula 4 as a
dopant (about 5 weight %), Alq3 (about 350 angstroms), LiF
(about 5 angstroms) and Al (about 1000 angstroms) are
sequentially formed on the ITO layer such that an OELD is
fabricated.

The OELD produces a brightness of 269 cd/m? at an elec-
tric current of 10 mA and a voltage of 3.55 V. At this time, the
X index and Y index of CIE color coordinates are 0.150 and
0.087, respectively.
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Comparative Example 1

An ITO layer is patterned on a substrate and washed such
that an emission area of the ITO layer is 3 mm*3 mm. The
substrate is loaded in a vacuum chamber, and the process
pressure is adjusted to 1¥107° torr. CuPC (about 200 ang-
stroms), NPD (about 400 angstroms), an emitting layer
(about 200 angstroms) including DPVBi as a host and BD-a
represented by the above Formula 1-3 as a dopant (about 1
weight %), Alq3 (about 350 angstroms), LiF (about 5 ang-
stroms) and Al (about 1000 angstroms) are sequentially
formed on the ITO layer such that an OELD is fabricated.

The OELD produces a brightness of 526 cd/m? at an elec-
tric current of 10 mA and a voltage of 6.7 V. At this time, the
X index and Y index of CIE color coordinates are 0.136 and
0.188, respectively.

Herein, CuPC and DPVBI are respectively represented by
the above Formulas 1-1 and 1-2. NPD and Alg3 are repre-
sented by following Formulas 5-1 and 5-2, respectively.

[Formula 5-1]

[Formula 5-2]

The OELD {fabricated in Examples 1 to 45 and Compara-
tive Example 1 is evaluated for efficiency, brightness, and so
on. A voltage has a dimension of [V], an electric current has
a dimension of [mA], and a brightness has a dimension of
[cd/m?]. The evaluated results are shown in Table 1.

TABLE 1
voltage Electric current  Brightness CIE(X)  CIE(Y)
Ex.1 3.34 10 427 0.141 0.096
Ex.2 3.49 10 458 0.143 0.095
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TABLE 1-continued
voltage Electric current  Brightness CIE(X)  CIE(Y)
Ex.3 33 10 492 0.143 0.092
Ex.4 3.55 10 269 0.150 0.087
Com. 6.7 10 526 0.136 0.188
Ex.1

As shown in Table 1, the OELD in Examples 1 to 4 has high
color purity and low driving voltage such that power con-
sumption for the OELD is reduced. Compared with the
OELD in Comparative Example 1, the OELD in Examples 1
to 4 can be driven by low voltage, i.e., about 3V, and has
CIE(Y) value, which is smaller than that of Comparative
Example 1 as much as about 0.9. Namely, the OELD device
including the blue fluorescent compound according to the
present invention has advantages in power consumption and
color purity.

FIG. 2 is a schematic cross-sectional view of an OELD
according to the present invention. In FIG. 2, an OELD
includes a first substrate 110, a second substrate (not shown)
facing the first substrate 1101, and an organic electrolumi-
nescent diode E on the first substrate 110. Namely, the organic
electroluminescent diode E is positioned between the first
substrate 110 and the second substrate.

The organic electroluminescent diode E includes a first
electrode 120 as an anode, a second electrode 130 as a cath-
ode, and an organic emitting layer 140 between the first and
second electrodes 120 and 130. The first electrode 120 being
closer to the first substrate 110 than the second electrode 130
is shown. Alternatively, the second electrode 130 may be
closer to the first substrate 110 than the first electrode 120.

The first electrode 120 is formed of a material having a
large work function. For example, the first electrode 120 may
be formed of ITO. The second electrode 130 is formed of a
material having a small work function. For example, the
second electrode 130 may be formed of one of Al and Al alloy
(AINd).

The organic emitting layer 140 includes red, green and blue
organic emitting patterns. In this case, the blue emission
pattern of the EML includes a host material, which is capable
oftransporting an electron and a hole, and the blue fluorescent
compound according to the present invention as a dopant. The
blue fluorescent compound according to the present invention
is represented by the above Formula 2. The blue fluorescent
compound as a dopant is added with a range of about 0.1
weight % to about 20 weight % with respect to a total weight
of a material in the blue emission pattern. For example, the
host for the blue emitting pattern may be DPVBIi represented
by the above Formula 1-2.

Although not shown, to maximize luminescence effi-
ciency, the organic emission layer 140 has a multiple-layered
structure. For example, a hole injection layer (HIL), a hole
transporting layer (HTL), an emitting material layer (EML),
an electron transporting layer (ETL) and an electron injection
layer (EIL) are stacked on the first electrode 120.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.
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What is claimed is:
1. A blue fluorescent composition, comprising:
ahost material being capable of transporting an electron or
a hole; and
a dopant material represented by Formula 1:

[Formula 1]
R;
R; Ry
RY Rs,
N
~ R¢
Rs N
R, Rs
R3 Ry
R;

wherein one of the R1, the R2, the R3, the R4, and the RS
is selected from C6-C30 substituted or non-substituted
aromatic group, two of the R1, the R2, the R3, the R4,
and the RS are hydrogen, and another two of the R1, the
R2, the R3, the R4 and the R5 are fluorine, wherein the
R6 is selected from C6-C30 substituted aromatic group,
and the another two ofthe R1, the R2, the R3, the R4, and
the RS, which are fluorine, are positioned at meta-posi-
tions or para-positions with respect to each other, and
wherein a substituent of the R6 is selected from trimeth-
ylsilyl or cyano.

2. The composition according to claim 1, wherein the non-
substituted aromatic group includes phenyl, biphenyl, naph-
thyl, phenanthrene, terphenyl or fluorenyl.

3. The composition according to claim 1, wherein a sub-
stituent for the substituted aromatic group for the one of the
R1,the R2, the R3, the R4, and the R5, which is selected from
C6-C30 substituted aromatic group, is selected from methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, deuterium,
cyanyl, trimethylsilyl, fluorine, and trifluoromethyl.

4. The composition according to claim 1, wherein the
dopant material has a weight % of about 0.1 to about 20 with
respect to a total weight of the host material and the dopant
material.

5. An organic electroluminescent device, comprising:

a first electrode;

a second electrode facing the first electrode; and
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an organic electroluminescent diode positioned between
the first and second electrodes and includes an emitting
material layer, the emitting material layer includes:
ahost material being capable of transporting an electron
or a hole; and
a dopant material represented by Formula 1:

[Formula 1]
R
R, R4
Rj Rs,
N
~
Re
R
~ N
R, Rs
Ry R4
R3

wherein one of the R1, the R2, the R3, the R4, and the R5
is selected from C6-C30 substituted or non-substituted
aromatic group, two of the R1, the R2, the R3, the R4,
and the RS are hydrogen, and another two of the R1, the
R2, the R3, the R4 and the R5 are fluorine, wherein the
R6 is selected from C6-C30 substituted aromatic group,
and the another two of the R1, the R2, the R3, the R4, and
the RS, which are fluorine, are positioned at meta-posi-
tions or para-positions with respect to each other, and
wherein a substituent of the R6 is selected from trimeth-
ylsilyl or cyano.

6. The organic electroluminescent device according to
claim 5, wherein the non-substituted aromatic group includes
phenyl, biphenyl, naphthyl, phenanthrene, terpheny! or fluo-
renyl.

7. The organic electroluminescent device according to
claim 5, wherein a substituent for the substituted aromatic
group for theone ofthe R1,the R2, the R3, the R4, and the RS,
which is selected from C6-C30 substituted aromatic group, is
selected from methyl, ethyl, n-propyl, i-propyl, n-butyl, i-bu-
tyl, t-butyl, deuterium, cyanyl, trimethylsilyl, fluorine, and
trifluoromethyl.

8. The organic electroluminescent device according to
claim 5, wherein the dopant material has a weight % of about
0.1 to about 20 with respect to a total weight of the host
material and the dopant material.
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